Baixa prevalência do vírus da hepatite B, vírus da hepatite D e vírus da hepatite C entre pacientes com o vírus da imunodeficiência humana ou síndrome da imunodeficiência adquirida na Amazônia Brasileira 
Co-infections with viral hepatitis in individuals living with human immunodeficiency virus or acquired immunodeficiency syndrome (HIV/AIDS) are of great interest due to their association with unfavorable outcomes and failure of antiretroviral therapy 12 13 20 21 . Clinical studies conducted in Europe 21 and in the United States 4 among patients coinfected with the hepatitis B virus (HBV) indicate inadequate response to antiretroviral drugs and the development of liver disease. The latter occurs particularly in cases of hepatitis C virus (HCV) co-infection, which is probably related to changes in the natural history of HCV infection within coinfected individuals 8 13 26 .
The Western Amazon basin has long been known to have one of the world's highest prevalences of HBV and hepatitis D virus (HDV) infection 1 2 3 6 24 . Although universal childhood HBV vaccination was introduced in 1989, the prevalence of chronic HBV infection may still be as high as 10% and past infection over 80% 7 . HDV is present in up to 30% of HBsAg carriers associated with severe forms of liver failure (the Lábrea black fever), early evolution to cirrhosis, and liver cancer 2 3 5 11 . The prevalence of HCV in populations in the Western Amazon basin is unknown. Coinfection with HCV in Europe, USA and Australia ranges from 30% to 50% overall and up to 90% among persons acquiring human immunodeficiency virus (HIV) parenterally 14 21 .
No data are available on the prevalence of coinfection in the Western Amazon basin. Since all these viruses share transmission mechanisms, high rates of coinfection are expected in this region. We therefore sought to estimate the prevalence of coinfection of HIV with HBV, HDV and HCV using data from routine screening of patients in the region's only referral clinic for HIV/AIDS and viral hepatitis, in Manaus, State of Amazonas. Measurements. Information was collected from existing medical records and from the HIV/AIDS s u r v e i l l a n c e d a t a b a s e o f t h e S t a t e 's S T D / A I D S Coordination Office. The variables studied included sex, age, place of birth, HIV exposure category, and results from HBV, HCV or HDV tests. Individuals whose medical charts reported AIDS-defining symptoms 17 w e r e considered to be AIDS patients. Place of birth was classified as regions outside of the Western Amazon basin, Manaus and areas of high HBV endemicity.
MATERIAL AND METHODS

Patients
Laboratory methods. Tests were performed using the enzyme-linked immunosorbent assay (ELISA), in accordance with the manufacturer's recommendations. Samples were first tested for HBsAg (BioMérieux, Boxtel, Netherlands) and then confirmed with a second ELISA. All samples available were also tested for anti-HBc IgG (BioMérieux, Boxtel, Netherlands), Specimens with confirmed HBsAg+ or anti-HBc IgG+ were tested with anti-HDV (DiaSorin, Vercelli, Italy). All specimens were tested with a single anti-HCV ELISA (DiaSorin, Vercelli, Italy).
Data analysis. HIV/AIDS patients were classified with regard to coinfection as follows: chronic HBV carriers (HBsAg+), past infection (anti-HBc+ alone) and HCV coinfection (anti-HCV+). Associations with coinfection were evaluated using the chi-square and Fisher's exact tests, with 5% as the level for defining statistical significance, using Epi-Info 10 .
RESULTS
Among 704 HIV/AIDS patients, 45 tested positive for HBsAg, yielding a 6.4% prevalence of chronic HBV carriers (Table 1) . Among the 701 patients with preserved specimens, 282 tested positive for anti-HBc IgG alone, yielding a 40.2% prevalence of past HBV infection (Table  1) . Among the 211 patients who tested positive for any HBV marker with the available specimens, anti-HDV IgG was detected in four, yielding a minimum prevalence of 1.9% overall, and 9.4% among HBsAg carriers. Anti-HCV was detected in 35 patients, giving an overall prevalence of 5% (Table 1) .
Chronic HBV infection was associated with birth in a hyperendemic area of the Western Amazon and illegal drug use. The prevalence of chronic HBV infection was 17.3% among persons born in a hyperendemic area and 11.5% among strictly heterosexual males, 5.1% among men who have sex with men (MSM), 5% among heterosexual women, and 42.9% among male drug users (Table 1) . Past HBV infection was associated with male sex (46.9%), age over 30 (42.2%) years, and origin in endemic HBV areas (45.2%). HCV infection was only associated with illegal drug use, and the prevalence was 28.6% (Table 1) . 
DISCUSSION
In a group of patients living with HIV/AIDS, in the Brazilian Amazon basin, we were able to find both common and unique epidemiological aspects of coinfection with HBV, HCV and/or HDV. To our knowledge, this is the first study to estimate the prevalence of coinfection between HIV and these viruses in the Western Amazon basin. The study population comprised nearly all the known HIV-infected persons in the region. The prevalence rates for HIV and hepatitis B, C and D virus coinfection found in this specific investigation were much lower than those reported elsewhere. This was probably associated with the local epidemiology of these viruses, due to differences in the degree of overlap of risk factors for infection with these viruses, which is believed to be the major determinant of coinfection with viral hepatitis among persons living with HIV/AIDS.
The prevalence of HCV coinfection was lower than in many other areas of Brazil and the world. This low prevalence rate is first of all the result of the low proportion of HIV/AIDS cases that are drug users, and particularly injection drug users, in this region. However, even among drug users, the HCV prevalence was lower than expected. Other studies have reported rates of 36% in Santos 23 and 53.8% in Campinas 22 , in southeastern Brazil, and over 30% in Spain
13
, regions where the use of injected drugs contributes significantly towards the dissemination of HIV. In the present study, only 22% of those who reported drug use or blood transfusions tested positive for anti-HCV, thus differing from other studies, which showed rates above 50% within scenarios in which parenteral transmission of HIV plays an important role 9 16 19 22 23 28 .
The HBV-HIV co-infection rates in the present study were surprisingly similar to those found in other Brazilian regions 16 18 25 28 and to those reported in developed areas, including Europe 9 21 , Australia 14 , and North America 27 , regions where the prevalence of HBV described within the general population is much lower than what is found in the Amazon basin 15 16 21 . HDV was detected in four subjects only. Nevertheless, all four showed signs of chronic hepatitis, thus confirming the role of the HDV/ HBV association in the development of chronic liver disease in the region 11 . In hyperendemic areas, primary HBV infection is likely to occur during childhood. However, our population of HIV/AIDS patients included a mixture of individuals from different regions.
Unfortunately, we were unable to collect information on the timing of migration to the Western Amazon basin, timing of HIV versus HBV infection and vaccination status.
We recognize other limitations to our study. First, the study population represented only those in care. While the clinic includes the vast majority of persons in care, it does not include those who are outside of care or unaware of their HIV infection. Second, specimens were missing in some instances. However, the sex and age of the patients with missing specimens did not differ significantly from those examined.
Despite potential limitations, our data signal important public health issues. They reveal an excellent opportunity for the implementation and evaluation of HCV prevention programs among HIV/AIDS drug users through harm reduction policies. Although universal childhood HBV vaccination was implemented 15 years ago, there still remains a large adult population at risk, for instance, persons living with HIV/AIDS. Specific programs are needed to reach them.
